Express Mail Label No. EV299529834US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
APPLICANT: CHAN KI KM, ET AL ) 

FOR: 12™ ACTIVE FILTER CAPABLE OF ) 

CONCURRENTLY REMOVING 1 1™ ) 
AND 13™ HARMONICS ) 

CLAIM FOR PRIORITY 

Mail Stop Patent Application 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

Enclosed herewith is a certified copy of Korean Patent Application No. 2003-0064389 
filed on September 17, 2003. The enclosed Application is directed to the invention disclosed and 
claimed in the above-identified application. 

Applicants hereby claim the benefit of the filing date of September 17, 2003, of the 
Korean Patent Application No. 2003-0064389, under provisions of 35 U.S.C. 1 19 and the 
International Convention for the protection of Industrial Property. 



RespectfiiUy submitted, 
CANTOR COI^URN LLP 

^ /^^ 

David A. Fox 
Reg. No. 38,807 
Cantor Colbum LLP 
55 Griffin Road South 
Bloomfield, CT 06002 
PTO Customer No. 23413 
Telephone: (860) 286-2929 
Fax: (860)286-0115 



Date: December 12, 2003 



Express Mail Label No. EV299529834nS 



I, Chong Yong, KIM, a registered Korean Patent Attorney, of 2 Floor, In-sung Building, 
437-3, Bangbae 2-dong, Seocho-gu, Seoul, Korea, do hereby declare that I am well 
acquainted with the Korean and English Languages, and that the attached is a true translation 
of the certified copy of Korean Patent Application No. 2003-64389 to the best of my 
knowledge and belief. 



Seoul, December 5, 2003 




Chong Yong, KIM 



(Translation) 



KOREAN INTELLECTUAL PROPERTY OFFICE 

This is to certify that the following application annexed hereto is a true copy from the 
of the Korean Intellectual Property Office 

Application Number : Patent -2003-0064389 
Date of Application : September 1 7, 2003 
Applicant : Korea Electric Power Corporation 

Dated this l'*" day of October, 2003 
COMMISSIONER 



(Translation) 



PATENT APPLICATION 



[Name of Documentl Applications for Patent 
[Right] Patent 

[Recipient] The Commissioner of the Korean Industrial Property Office 

[Filing Date] 2003.09.17. 

[Title of Invention] 1 2^'' Active Filter 

[Applicant(s)] 

[Name] Korea Electric Power Corporation 

[Application Code] 2-1999-900138-5 
[Agent(s)] 

[Name] Chong Yong KIM 

[Agent Code] 9-2000-000146-4 

[Registration Number of General Power of Attorney) 
[Inventor(s)] 

[Name] KIM, Chan Ki 

[Resident Registration Number] 

[Zip Code] 305-727 

[Address] 109-102, Samsung Pureun Apts., Jeonmin-dong, Yuseong-gu, Daejeon 
[Nationality] KR 

[Name] AHN, Jeong Shik 
[Resident Registration Number) 
[Zip Code] 305-308 

[ Address] 1 09- 1 40 1 , Worldcup Family Town, Jangdae-dong, Yuseong-gu, Daejeon 
[Nationality] KR 

[Name] JUNG, Gil Jo 
[Resident Registration Number) 
[Zip Code] 305-728 

[Address] 103-1402, Sejong Apts., Jeonmin-dong, Yuseong-gu, Daejeon 
[Nationality] KR 

[Name] LEE, Seok Jin 
[Resident Registration Number) 
[Zip Code] 427-040 

[Address] 401-605, Jugong Apts., Byeoryang-dong, Gwacheon-si, Gyeonggi-do 
[Nationality] KR 



[Name] SHIN, Jin Cheol 
[Resident Registration Number] 
[Zip Code] 138-240 

[Address] 2-913, Jangmi Apts., 7, Shincheon-dong, Songpa-gu, Seoul 
[Nationality] KR 

[ Examination] Request 

[Purport] We hereby file this application pursuant to Article 42 and this request for 
examination pursuant to Article 60 of the Patent Law 
[Charge] 

[Basic Fee for Application] 

[Additional Fee for Application] 

[Fee for Claiming Priority] 

[Fee for Examination Request] 

[Sum] 

[ Attachment(s)] 1 . One copy of Abstract and Specification(Drawings). 
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This is to certify that the following application annexed hereto 
is a true copy fronn the records of the Korean Intellectual 
Property Office. 



M §1 SI ^ 
Application Number 
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Date of Application 



2003^ 09a 17^ 
SEP 17. 2003 
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KOREA ELECTRIC POWER CORPORATION 
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m 



01 




1020030064389 %^ '^t.}: 2003/10/9 

mm 

[ir^eisi 0001 

[«|g^XH 2003.09.17 

{^^°\ SSI 11 x^2^ 13x^ #aioii xHi>im^ 12x^ ^mmE\ 

S^SUl 12TH ACTIVE FILTER 

[SSI 

[e^ejSHl 2-1999-900138-5 

[□Bieii 

[ □ £1 oj 3 c ] 9-2000-000 1 46-4 

[S^^gj^^eis] 2002-071390-5 

[^S£l S^S:*!) KIM, CHAN Kl 

[^eje^eisl 681217-1357310 

[^ee!^] 305-727 

[^^1 cHa^^Ai ^^=p- aei^ &^^¥eo^E^M io9§ 102s 

[^^1 KR 

S^S:>I1 AHNJEONG SHIK 

[^Sie^SiS] ■ 481104-1067315 

[^aeisl 305-308 

[^^] i:H5!^5^A| SCHS ana ?JI^£IEF^ 109e 140im 

[^^] KR 

[^S2| S^5:>ll JUNG, GIL JO 

[^eie^eiSl 490816-1903912 
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305-728 

□s^^Ai ^^qi B^m ki\mom^ i03S i402i 

KR 



0|/H5! 

LEE.SEOK JIN 

570804-1030216 

427-040 

KR 



^O^E^M 401 S 6053 



SHIN. J IN CHEOL 
611104-1550610 
138-240 

Ais^^Ai ^mm 7^x\ mQ\om^ 2m 913m 

KR 

mm^ xii423E£i ^^§011 2\m m^. mm^ mo^°i f?§oii °i 

iJSS (2J) 



20 3 
4 B 
0 2 

6 

334,000 m 

1. fi^^AI- SAi|AH(£ES)_1 



29.000 
4,000 ^ 
0 ^ 
301,000 ^ 
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ol* ^ ( 7-1-1 €^(7-1-2), ZL2J{JL ;H^(7-l-3)-2.S- € 

^^Bl(7-1)7> A >^ B ^ C ^olJl, z^- >^o^ 4.:g.^Ei(7-l)^ ^^J^7](7-2)m ^«fl ^^^1(7-3) 
^ ^^^U7-4)7} 9^^^ 3 ^tilSl-H; ^^^^ ^wlBl(7-4)^ «V£^l^;^f(Vl 

- V6)^ H^^l^iE^S^ «11ol>,s ^^^(7-7)21 VI - V6 7} z^7] <^^^JL, o] 7-7)011^ 

S. 7 
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20030064389 #^ <a^V: 2003/10/9 

ll^>i4 13^1- -i-Aloll ;Hl7l^>^ 12:*> ^-g-^El{12TH ACTIVE FILTER} 

£ 2 ^ £ 1 11^1-/13^> 3^ ^Blell- ^<a-7l» -i-^H "5!^ 

i 3 ^ £ 2 <HlAi -a.<^^^ ^S.^^ ti<^^^ 

S. 6 ^ -£ 2 <^lAi Jio^^^ 

L : <?1^€^ . R : ^^i^J". 
C : 

Vila : ll^V 371 , Vi3a : 13^} Jl^S[2] B.7] , 

eiia : 11^> :n.2^^9\ 0133 : 13^> Jiss}-^] , 
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ll^l-sf 13^1- ;^l7l*l-^ ^ ^S.-^ U^}S^ 13^> -g-AlcH] 

^171^>^ 12^> ^^^E^ofl ^olcf. 

HVDCCHigh Voltage Direct Current) Al>,E^om ^^^;^> ^all- ^^l^o]] 

^ ^<Hcc5^o^^ A]^ ^-f<Hl^ ^l^^i^l^ o]o]^]^ ^-^7> ^Cf. icl-e^-A-l, J1^2}-1- 
^ JL3i^ ^ e^<^l^ JL^Sl-l- ;^fl7l^>^ ^B\o\ ^^A^o] l-7>^*>Cf. 

^7] JLSi^t ^]7\^}^ ^E]^ ^i^A^. zielJi tl^^^S <^l-g-t}: ^^^^^si]-, 

^tHEil- ol-g-^>Q^ JlSsl-iJi- aVcfls]^ 3i)-^# Jl^iil-'Hl ^'a^V'^ Jl^s}-* ^HlTl^V^ ^E^ 
, nalJl ^-^€e^s+ ^Eil- ^^^tb ^l-^m&l ^(Hybrid) ^E^ , ^ ^^^e^^ i^^U-^l^- 

£ 1 ^ ^l^-Hl ^;tll*>^ ll^V^q- m ;^171^>71 ^^Ai A]-g-^>^ o^tij-a^ 

ol ^:^:gEl* iLc^^Jl 9X^. ==r^^El (Passive Filter)^ ^^a^ , ziB^jl 

^si-^cfl^* -i-2l-Ai7loi7V o>q^ *m ii^V/l3 
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1020030064389 ^^ 'U^}: 2003/10/9 

^1- T^-i-^B^^ 60Hz* 7l^^5)-^^ sflA^ 11^1-/13^> Jl^Sl-l- /51%V, ^c^A^ nelJl o]^ 

^^^B]^ <y^€i(l-l)5q- ^^^i(l-l). nelJl ^1«J-(l-3)-2-S. ^^^£1^1^, ^]7]^} 

^ <yei^i(Lii), €-€^i(Cll) ^ ;^i%>(Rii)o] ^^sl<H 9X^, o] ii^V ^Ei?]- ^g^s 

m ^El<Hm <?l^^^i(L13), ^^^i(C13) ^ ^-l^J-CRlS)*^! ^^S. -^^^SI^H ^cf. 

nVo^ ^i«J-lfl^<^l 7}^3] ^7>X-1«j-^ ^-S-^Ei«Hl ^7>t!:t^ia ^E]^ jLi)- 

* ^'U ^ 9X^, €e1^ *Vji^> ^sj-^sl cfl^^s ^ol^ ^ Sicf. oje^tb ^^11- 7>^ 

£. 2 ^ S. 1 ioc^^^ 11^1-/13^1- ^^^E-l (2-1)^1- 3^1- ^b1eK2-4)1- ^<a-7l(2-2) 

» -i-^H 9^^^ ^^^El^i «].^ ol W:iEKActive Filter)^ ^3£^ldt:;^>« ol-g-*><^ 

^^^]7l€r^l oVu|ig -i-4^171^] ^3r>7ll ^1-fe ^^^]o]jl, 11^>/13^1- ^^^E]^ 
eOHzl- 7l^^5}-^S. 11^1-/13^1- ^ttlElSl <^l-§-^V<^ i^Sl-* ^ 

^^l7l^ ^I7l*>^ ^El<y ^olcf. 

>a-7l ^-^ ll^V €e1 (2-1-1)31- ^-^ 13^1- ^E] (2-1-2)1- i^tS- cf^ ^'a-71 

(2-2)1- -i-sH ^^^](2-3)5!l- ^alEi(2-4)l- ^^itb 3 -^J" ^2:5. Sl^l ^4. ^] ^'^^ 

€ ^ttlEl(2-4)fe «]:£^l:di:^l-(Vl - V6)S ^^^(2-7)^1 VI - V6 7l- <?!^£l^ tl:^, o] 
^^-^(2-7)ofl ^lol-¥-(2-6)S!l- ^S^#^(2-5)7> ^^SlcH oxr^, ^7] 11^> ^El(2-1-1) 
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13^> ^E^(2-1-2)S. ^ A^o]ji^ o] B^j!]. q^o] ^^S. <^^S\o] 3 ^^ojcf. 

7] ^'a-7l(2-2)fe n : 1 o]t^, 
<21> >a-7l ^-S-^B^^ ^«lEl(2-4)'?]: ^;^11*>^ ^-f-Hlfe- Al^E^o^ 7^^ol nil o. ^7}?} 

^<y-^ ^tHBK2-4)» ^-^^>7l ^^«-(2-7)7> ^^^>J1, ^^^^1- ^^>-5Al7l7l 

<22> Aj-7i AiJ:^#-^(2-5)<^l^ Va, Vb, Vc7> ^^slJl >^o^7l ^<y-^ Ei (2-4)011^-1 6 

711 ^S^ldb^XVl - V6)^ H^^^l^B] (2-4-1)^ t:l-oli^(2-4-2)7> ^^S. ^7] <^^S\<^ Sicf 
. <^7lA-l ^tHE-1^ H>£^1 ^;^1-1- ol-g-^>o^ ^s.^^^ ilL^Al^S- ^^srl-ji, m^><\S.^ 
^JLS. ^^Al7l^ ^^^^7lolcl.. i4el-Ai, ^1-71 ^S.^i2-7)^ VI - V67> z:|-7l #^Slc>l ^1- 
7l ^-a--^ El (2-4)^1 A ^ «]:£^l:5i7:>(V4, VI). B ^ «}-5.^1^^>(V6. V3), ZLElJI C ^ «}■ 
i^]4i^>(V2, V5)oll ^7l ^^SlTll ^t4. 

<23> ziel^, 6711 a>£^liiix>s.^i A ti}-S.^l4i:^>(V4, VI), B ^ ^S.^]^7\m, V3). 

JL C ^ ^J:^M]±7]-a2, V5)^ ^^^^^ ^ ^o^^ ^VH^1^;^H1 SI^ B€;^1^eK 2-4-1)^ wfl 
olr^ioil ^J:^(2-7)2l VI - V67> ^^^ofl i45f Qn-Off ^^<^1 ^S.^ 

<24> £ 3 ^ ^S-^<H1 cfltb ^t^^ cf^u2l- ^cf. £ 2 oll^i -a^i^^ ^tHE](2-4)^ 

•^tiV^lo.^ PWMCPulse Width Modulation)^lcHl- *J«flo> ^l-7l . ^H'S 7l^>tlJ:«Hl tfl^ wl 

iii'tlS7> ^;'l|S)lo]: ^cf. i4s]-A^, £. 2 ol1>«-i ^^■¥-(2-7)^ ;*lH-^(2-6)S.^El ii.^ 
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^^sj-sq- tijiil^Vc^ 67J15^ aV^^l ±7}iVl - V6)l- 7V^ titflEK2-4)» ^^^l«fl 

<25> ;£ 3 ^ ;£ 2 ^^-^(2-7)^1 ifl-^ ^^JdSl" 3 ^^2:21 

C^^S. S^slfe 71(3-1)1- -i-^ ^2l-2|-i4 ;^l<H-^(2-6)<Hl>H 

#^5]^ ^31, ^ ;^1^^(3-3)5!|- ^1^-^(3-4)1- ^^7H1^^ ^tb ^5:^ wliil7l(3-2)« 
<^ On-Off ^1-7)1 tbcf. ^-g-^E-121 ^^B\(2-4)^ ^ ^Hl wVlE^l 4i^> Vl^Jf V4 

♦ ^^S. 7}7]J1 OX7] nfl^oll :§-Alo|l ^JL On-Off 7l^^ ^^*>7l ^Sfl^^ ^ 

^7l(3-5)» 7Ml:a 9X^. 
<26> ^1-71 ;^l^«-(3-3)al. ^ a. (3-4)011^ A^chsl ;^1^-^A13 5+ ^1^-^All. B ^1^-^B13 

Sil- ^l^^Bll. nelJi C ;^1^^C13 sq- ^1^^011014. z^- -g-^q alJE7l(3-2)^ A ^^il^ 

ti]:S^l^^l-(Vl)2l- «}-^7l (3-5)1- i}:^n]^^}m)7}, B ^<Hl^ «]:£:^ldi;^l-(V3)iil- «]:^7l 

(3-5)1- ^£^l4i;^>(V6)7>, C -^Ml^ «l:£^l^;^>(V5)sl- «}:^7l(3-5)» -f-t!: M]:£^l4i;^> 

(V2)7> zl-71 <?l^£l7ll ^cl-. 
<27> £ 4 ^ £ 5 ^ £ 3 <^1>H ;^i^«-(3-3)5|. ^i^«.(3_4)o]l ^l^ uy^o] 

^^91 w>, i 4 ^ 11^> JI^sl-oil cfltl- ;^l^Ai^^ n]-s.ol -^^olji, £ 5 ^ 13^> jis 

Bl-oil tfltb ^1^ -LVl-*^ ^^-^m. 

<28> s 4 ^ 2 «^lAi ^c*!^^ ^Elfil S«lEl(2-4)» ^■i-*>7l ^tb ^1^ ^ 

* 'LV-i-^H^^ -^-^O-S.-^, ^^^^<^1 Cos«J-* ^^^1- ^^^S<^1 Sin«J-* 

'?>*'H <^15J^ ^^^tb ^1^^^» '?>1-<H «]E^1 ^H7l^^ <^l-§-^l-^ 9X 

Cf. ^7l ^Ei;Hlol^ 3^ ^^^^ ^^^S. a^Slfe 2^^S. ^^t}c^ ^H«>^ 

«<}-^°ll^. 

23-8 



1020030064389 ^^ 'U^}: 2003/10/9 

£ 4 ^ £ 2 o11>^i ^]<H^(2-6)^ ^ -^^-^.S.'H. ^l^-¥-(4-l)o)lAi ^l^sl^ 

ik^ ^^^#^(2-5)'^lAi ^^J-* ^^S. ^^^^ ^S. Vila ■ Cos Gila 

11^> ^^3:>7l ^2}-^ ^^71(4-5)^ Sin(ll(ot)5+ ^>a7l(4-4)ollA-l 

^l^-¥-(4-8)<^l>^^ ^1^51^ ^^^#^(2-5)<^lAi ^>^-g: 

^-9.3. ^^^^ ^S. Vila • Sin eiia « ^-^S. ^^7l (4-2)<Hl o] 

^ PI ^l<H7l(4-3)» -f-*><^ m> ^51-^5- ^^*V7l ^sj.^ ^ 

^7](4-9)sl Cos(lla)t)5q- ^^fl7l(4-4)ofl^i ^tb ^'y:7l (4-6)<^l^i ^^^s>a^ £ 3^ 

^1^^(3-4)S tisfii^. 

^E^ ^^S. ^^^^ ^HS. Vila • Cos Gila ^ ^^l^^^i (4-7)3] v}, o] ^^S. 

^A^4-7)^ oj^o. ^oj.^^7l(4_ii)fi|. ^^l-^#7l(4-13)7> ^^Slo] o1j7, ^^a-^#7l 
(4-11)^^1^ 4-10-^S 11^> J12:4^ a7l(Viia)7K #7] (4-13)^ 4-12S ll^V JLS: 

en^)<=>] ^^SlJi ^cl-. ^Bl ^0.5. Ai^ Vila • Sin Giia^ 

'gE]l-?J!A-l(4-7)^ -fr^^ «}, El l-sJj^i (4-7)2] S^^^ ^'a-^#7l(4-ll)St)- ^^^#7] 

(4-13)71- ^^5]o] o^JL, ^^V7l ^<y-^#7l(4-ll)<Hl^ 4-10-2.S 11^> J1S4^ a.7l(Viia)7K 

^^7l ^^^#71(4-13)^ 4-12S. ll^V JL^^$] Giia)<^l "E-^^Jl 9X^. 

£ 5 ^ £ 4 fif n>^7>;^lS. £ 3 ^ ^l^-^(3-3)<^l -¥-^o.^>^, S. 

4 7> ll^V JL2iS\. ^^%o] x]i\^ ^^o]^x^^ £ 5 ^ 13^} JL2i3\- nV# 
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^^5. ^^^^V ^J: Vi3a - Cos ei3a» ^^^l- ^^7]i5-2M^^ ^^^^}^ o]^^ -^^Vl- 

PI^l'H7l(5-3)# #*]-<^ m ^3|-==r5. ^:S-^>7l ^^7] (5-5) 

9] Sin(13Q)t):2l- ^^57l(5-4)<Hl>^i ^t!: ^sf, ^-?-(5-8)<Hl ^l^S)^ ^2}- >J^^#-f-(2-5) 

#^S)^ ^<a-a2l- ^>^^V^ ajlEi ^ll^ Visa "Sin 6 i3a# ^^^^ ^^S. 

^^V7l(5-2)oflAi ^^^^}JL ol^^ cf^ PI ;^iol 71 (5-3)1- **><^ <5l ^J:* 13^]- ^ 

sl-^S. ^«:*l-7l ^tb ^«:7l (5-9)21 (>3s(13q) t)i4 ^^S^l (5-4)011^^ ^ 

^7l(5-6)<^1^i £ 3^ ^l^-^(3-3)S iL^^. 

^o_s. A]^ Visa - Cos Qisa^ ^^^i (5-7)^ #^<y Wf, o] ^El^eJj 

^U5-7)^ ^'^■^#71 (5-11)51- ^^^#71(5-13)71- <?^^5|cH ^31, ^7] ^^^#7l 

(5-ll)oil^ 5-lO^S 13^} a.7l(Vi3a)7>, >^1-71 ^ #7l (5-13)^ 5-12S 13^> Jl 

^s\.o^ ^AV( 0133)0] zl-zl- ^^51 ji ^cf. ^Bl ^o.^ -^^^^ V_{ 13a } - Sin theta 
_{ 13a } ^ 1=1-^ ^El#5i!A^(5-7)oi n}, o] (5-7)^ ^<a-^#7l 

(5-11)21- ^^^#71(5-13)71- <?^^Slol >^i-7l ^<a-^#7l(5-ll)<Hl^ 5-lO^S. 13^1- JL3^ 

Sj-^l H7l( Vi3a)7l-, ^>7l ^ #7] (5-13)^ 5-12S 13^} JL3i3\-Bi] GiSa)*^! 

£ 6 ^ £ 2 ollAi ^ol^^ ^S^#^(2-5)2l ;^l#2l €«a--^^^B:l ll^V 

Jl^S^^ 3L7]Si\. H^JL 13^} ^12:421 a.7l<4 ^>;^* Tjl^ar^V^ -^^<^lcl-. ^l^^l -^V ^ 

•a-o.s-^B] Ji2:3l-el 371 sq- ^l-tVsl-^ FFTIJ-^ (Fast Fourier Transfer)* ©l-g- 

^Vcl-. ^7l FFT^ ^*ol ^-^^ ^^^^ 3.7]7} cl-^ ^^^^21 

(Fourier Transfer )-2-S. ^fl^^l-^ ^^^^ 7l»^olcl-. 
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<35> ^, A^V7l FETS. Va7> Vna^y ll^V JL^^^ 37l(6-l)7>. Vi3a^ 13^> JL2iS[o] 

37l(6-3)7>, Giia^ ll^V JL2^s\-S] ^^H6-2)ol, 6133 -^l 13^> JL2iS^B\ ^^oH6-4)ol 

<36> o]^s\. ^o] ^^^s]^ 11^>/13^]- 1 <^l-§-t!: ll^V/ 13^1- 

2 #2:)^ £ 3 Ml^l £ 6 i^l^ ^S.^, ^1^^ ^ <^]-§-*H ^^a-^ 

<37> o]6\] ^ ^^o\]A^ A]-g-*>^ ^Hw.e:)^ ^Ei(oie> ^^^Ei^^- ^1^)^ ^-i-^eio^ 

^ ^a^E^l- ol-§-^>c^ ^■^^Ei7> <i5l-oll 51^A-^ ^A^o] ^ 

^4-<='fl-£ tiUlE-lo^ ;Hl<H7l^o1] o^^Ai ^2|.7> i^^-^fe 7^31 ^#0.^., o] 

ii^V^ 13^1- J72:iz}-1- ;5ll7l*l-fe ^ 9X^ 12^> 

^^•^1 ^ ^^^^ 

<38> >^7l ^aj^ ^^^t}7] ^tb -g- ^l^^^i (7-1-1 ^^li:±i(7-l-2). ZLEIJI 

(7-1-3)^^ ^ ^^€e1(7-l)7> A B C ^^]JL, ^ ^-§-^£^7-1)^ ^'^-71(7-2)* 

i^^i(7-3)s+ ^^^]a-4)7} 9^^^ 3 ^.^s. 3^101; o] ^oj.^ ^^B\a-4) 

^ ^S.n]^7.Hvi - V6)^ B^^l^E^^ »ifl<iliS- ^:^^a-7)^ VI - V6 7> ^71 
^^-¥-(7-7)<Hl^ ^Jl^ #-^(7-5)71- <?^:i^ ;Hlo1-¥-(7-6)7> <i^^£l<>1 11^>S!|- 13^> 
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<39> o]t}, ^ al-^^tb -^^l^^l* ^>\^}<^ ^M]^] 

<40> £ 7 ^ £ 2 Si- -^^V^VM- ^-S-^Ei ^^o] o]^o]^ ^tgo^ 12^1 

*m ^-^^^IIS n^y^ 13^> ;^l7l*l-^ €e--1^^¥* ^ 9XS.^- IIT^M 13 

T^-S-^Bi(7-i)» ^'^^^V^ ^^>H(7-i-i)sq- ^^^^(7-1-2) ne^Ji ;^^«J-(7-i-3)^ ^a^r)^^^ 

12^Hl^i ^^7} 51 3i^^^JL 9X^. ^7] ^-g-^Bl(7-l)^ ^5|-<^1 ^ 

'^^<^1 :5i<y-^ ^tilEi(7-7)^ ^1^71^011 o|5fl ^ 7} 

:^]JL 9X^. T^^^^, ^^tb ^SSl 12^1- ^^^E^i- ^oj-^ ^HlBl(7-7)«Hl <^l-§-*H -^flS.^ 12 

<42> o]^ ^^^i (7-1-1) iJl- ^^€^(7-1-2), H^JL ;^-1*J-(7-l-3)-^S. ^ ^^^BK7-l)7l- A 

'S- B ^1- C 2^ ^:g.^EK7-l)^ €'a-7l(7-2)» ^^^1(7-3)51- ^^y-^ ^^B] 

(7-4)7> <a^t!- 3 ^wlsl^l $14. ^iHe1(7-4)<H1^ ti]::£^l:ii^KVl - V6)<H1 

H^^l-^E^o^ aflol^^ ^^«.(7_7)o^ VI - V6 7> z1-7l °l^slJl ^^^H , ^^^(7-7) 
<^1^ ^Jl^#-^(7-5)7> o^^^ ;^lol«.(7-6)7> ^^sllE^ ^^^5]^ 11^>^ 13^> Jl^B}-* * 

<43> nc).El-Ai, S 7 ^■S-^Ei(7-l)^ 12^H1 S^S)ol o;[o.c^. ^<y.^ ^H^E^ 

(7-4)^ i 3, £ 4, £ 5, ^^JL i 6 oflA-l iio^^^ ^l'H7l» Ht^S. ^}-%-^7] nfl^ofl £ 
7 i^l^^ 12^> ll^VSiJ- 13^]-7> £^ TflTl^ ^ 514. 
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<44> ojl- ^^a:\]^ ^7] ^2.^(7-7)^ i 3 <Hl S.^]^ ;^ol , 3 

(7-6)<HlA-1 ^ ^l^^(3-3)sq- ^1^^(3-4)1- ^'a:7loilAi aIj^s. alJiiy] 

(3-2)1- -i-^V*^ On-Off ^A%: ZLS^Jl. ^f-^^l^ ^tHti(7-4)fe ^6\] aV^^l 

^;^]- VI4 V4-1- 7>;=^]J1 nfl^oll ^Ajofl i-f-Sl^ n^Jl Qn-Off 7]^^ ^^t} 

71 ^^^i ti}-^7l(3-5)# 7>;^lJi ^cf. 

<45> >^V7] w.(3_3)sq. ^i^«.(3_4)6ii^ A^o^ ^1^-^A13 ^q- ^l^-?-All. B ^1^^B13 

2^- ;^l^-¥-Bii, ns^jL c ;^]^-^ci3 ;^l^-^Cllolcf . je?] (3-2)^ A -^Hl^ 

«]:H^l:ii;^]-(Vl)i2l- ^^71(3-5)1- ^£^l:5i:^V(V4)7>, B «]:£^l^>^>(V3)5q- ^^7] 

(3-5)* -i-^ «}-£^l^^>(V6)7>, C ^Hl^ «}-iE^ldb^>(V5)Sl- ^^71(3-5)1- -f-tb ^5.i^1^;=^> 
(V2)7> AA 67flSl wVi^fl ^x>(Vl - V6)» 7>^ ?ltHti(7-4)# c^^^ltbi=l-. 

<46> £ 3 ^1 ^1^^(3-3)^4 ^l^^(3-4)ofl 'SV-i-oi ^fe w>, £ 4 

<47> £ 7 £^1^ ^^2\ ^oj.^ ^tJ]EK7-4)» ^-S-^1-71 ^tb ^1^ "^I-l-^^Jl 

«!-(£ 4 %2i), ^^Alj^ofl Cos*J-* ^^^1- ^>*J1 ^^^^<H1 SiniJ-i: ^ 

*H ^^^t!: ^>§^ tfl^ ^l<H7l'^^ ^]'%-^\^ $X^. 



^, H 7 <=H1 ^lc>i^(7-6)^ t!- S 4 ^ ^l^-¥-(4-l)ollH ^1^^^ ^ 

^ ^s^#^(7-5)<HM^ #^5)^ ^^^ti- -iis vna cos enai- ^ 

^Bl- ^o.^ ^>tV7l(4-2)o11>H ^'^^^l-:!! PI^1^7l(4-3)l- #^«>°1 ^ 

23-13 



^0030064389 ^^ '^7.}: 2003/10/9 

^» 11^} ^s^^S. ^^t}7] ^tb ^^7l(4-5)^ Sin(llcDt)4 ^>^^7l (4-4)o11 ^^V 

^1 ^-^(4-8)011 Ai 7]^s\^ ^J:^#-^(7-5)oflAi «nE^ ^ o. 

S ^A^tb -as: Vila • Sin eiia* ^^el- ^-^^ ^<+7l (4-2)oll>H ^^^^^V^il 
PI ^l^H 71(4-3)1- #^*>JI ^^1- ll^V ^sl-^S ^«:s:>7l ^sl-^ ^^7] 

(4-9)^1 Cos(llQ)t)^ #^^7](4-4)<HlA-1 ^t!" ^^7] (4-6)ofl ^^^^H -£3^ ^1^ 

-^(3-4)5. 

tfjBl ^o.^ ^^^tt ^S. Vila • Cos Giia^ 1"^ A^ (4-7)S] #^0] h].^ o] ^E)!-^ 

A^(4-7)2i <a^^ ^s^^#7i(4-ii)sf ^^>^#7i(4-i3)7> $x^, ^7] ^<a-^#7i 

(4-ll)<Hl^ 4-10-^S. ll^V a.7l(Viia)7>, ^7l ^^^#7] (4-13)^ 4-12S. 11^> JIS 

4^ eiia)<^l 5Zcf. ^B-l ^o^S. ^A^tb Vila • Sin Giia^ 

(4-13)7> ^^S]o] 9XJI, ^7] ^<a-^#7l(4-ll)<Hl^ 4-10-^S. 11^1- JL^S^o] a7l(Viia)7>, 
^7l ^^^#71(4-13)^ 4-12S- ll^V eiia)<^l ^Z^- ^^S)jL Sicf. 



£ 4 n>^7MS. £ 3 ^ ^1^^(3-3)011 A]^^ nV^o^ «. o.^^ ^ £ 4 7> 11 

^, ^l^^(5-l)ollAi >^l^il^ ^^^#^(7-5)<^lAi #^£l^ ^<a-3l. 

^o^S. ^A^tb Vi3a Cos ei3a» ^^^^ ^^S. ^^7] (5-2)<=]]M ^^^t}Jl o]7^o]{ ^^}^ 

PI;^l<H7l(5-3)* ^^\<^ #^*>c^ o] 13:^]. ^3}-^^ ^^c^>7l ^tb ^^n^ ^^7l(5-5) 

21 Sin(13a)t)3f §^7l(5-4)ollAi ^tb ?1:^, ^l^-^(5-8)<^]Ai 7]^s\^ a1^^^«-(7-5) 

23-14 



^1 



20030064389 ^^ <U7.}: 2003/10/9 

<^i^i ^"a-^ ^^s. ^^^^ Vi3a - Sin ei3ai- c^.^ 

^T^S ^^*>7l ^t!" ^^7l(5-9)fi^ Cos(13Q)t)5+ nf^ ^>S7l(5-4)<^lAi ^ 

<47l (5-6)^1^-1 i 3^ ^1^^(3-3)^ ^'xficf. 

<52> rflE^ ^o.^ ^A^^V Al^ Vi3a - Cos Gisa^ ^E] (5_7) ^^ol o] 

^(5-7)^ <a^^ ^•a-^#7l(5-ll)i4 ^>^^#7l(5-13)7> ^^s)o1 ^Jl. >a-7l ^'^■^#71 
(5-ll)<^l^ 5-10-^5. 13^} JL^s^S] 5L7l(Vi3a)7>, ^7] ^ -^"^ #7] (5-13)^ 5-12S. 13:^1- JL 
SS)-^ ^^H ei3a)'^l ^^S)^ Sicf. ^-^S ^-^^tb Vi3a "Sin ei3a^ ^-€r 

^El§?3!Ai(5-7)2^ W]-, 'iEl^^-Jl^iCS-?)^ <a^^ ^^^#71(5-11)^ ^^^#7] 

(5-13)71- «?!^Sl<>| ^Jl, 'a-71 ^«a-^#7l(5-ll)<Hl^ 5-lO^S m JlS^l-Sl a7l( Vi3a)7>. 
^^o^^ #7] (5-13)^ 5-12S 13^1- JL2iS\-S] ei3a)o] z]-z]- ^^Sl^ oj^q. 

<53> £ 7 <H] ^^^#^(7-5)^ 6 #2:)^^, 711-^^ ll^V 

3.7]$\- OL^JL 13^} JlSi3i\-o] 3.7] 9\- ^-^^^ -¥-^<^lt^. ^]^^ ^> ^ 

•a-^S^E^ JlSi^^ 3.7] 9\- :^]^^^ ^^^Sr FFT«J-^* <^l-g-t!-c1-. ^, ^7] FETS. Va 

7} <U^^:n. Viia^el 11^> 312^^^ 37](6-l)7V, Vi3a 9l 13^> JLS^S^S] a7l(6-3)7>. 0 iiatl 
11^1- JLSiS^^ ^^K6-2)ol, 0133 o] 13^1- ^^oH6-4)ol Z\7] ^^^J1 ^Cf. 

<54> i4el->«-i. ^-S-^B1(7-1)* ^^^^f^ €-^'^i (7-1-1) sq- <y^^i(7-l-2) . h^jl 

(7-1-3)21 <aillci^^ 12^HMi ^±7} 2:^^^-. -^-71 ^-S-^El^ 12^H1 2:^5lol oj^ 

o.uf ^oj-:^ ^tHEi(7-4)* ll^Vsf 13^]-7V ;^l7l^i-^ ;*1H# ^^}^, :^]^9] ii^l-/i3^1- jlSl 
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^l^^i ^«fl>^i ^^^o] ^g>^ ^-foflS ^HlEifi] >ilcH7l^c>ii 

<^l-§-*H 11^1- JlSsl-^ 13^> ;^l7l5>^ n^}^ 13^> 

<56> ^ U^}S\. -i-^l<^l 12^V Cfltb 7l#A>>a-^ 

^1 ^ ^^^^ ^^l^^^^l- t!:^^^>^ <^VMi^. 
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€-^>H(7-l-l)sq- 9m^^a-l-2), H^JL ^■1«j-(7-l-3)-2-S. ^ ^^€b1(7-1)7> A ^ B 

^ c ^M^. n ^^€BK7-i)^ ^*a-7i (7-2)1- >i^^i(7-3)ss|- ^«iei(7-4) 

VI - V6 7} o^^SlJl, o] ^3:^(7-7)«^l^ ^^^#-^(7-5)71- ol^^ ^1<>1 «-(7-6)7> <?^^ 

2] 

^1 1 %H1 9X^^^, ^7] ^BlBl(7-4)^ z]- ^^s. -a-z^-s}- ^>^37l(3-l)* -a- 

^l<=HY(7-6)<^lAi Ai^, ^ ^]^«.(3_3)sq. ^i^^(3_4)s ^AV7ioi]A-^ a] 

^1- a] in 71(3-2)1- ^tyc^ On-Off ^>7ll € ^^^-^S ^Vfe ll^Vsf 13^V iSs)-!- 

■^Alofl >Hl7l^>^ 12^> W^Ei. 

31 

^1 2 *j-<Hl ^1-7] tilii7 7l(3-2)^ A ^Hl^ «V£^l:i^]-(Vl)s1- «]:^7l(3-5)» -^^V 

«]:£^fl4i>^KV4)7>, B «]:iE^l^>^>(V3)5^- tiV^7l (3-5)1- ^tt ^£^l4i;^l-(V6)7>, C ^H] 

^ ^£^l^>c>(V5)5q- ^^71(3-5)1- -i-^ ^Zn]^Mm7} z^-71 o^:!^ 
11^1-5+ m Jl^sl-l- -i-Alofl ;Hl7le>^ 12^> ^-^^E-l. 
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[%^^%^ 41 

^1 1 -^Hl 9X^^], ^7] ^lol«-(7-6)o^ tb ^l^-¥-(4-l)oflAi ^1^51^ SJt^f 

^#-?-(7-5)<HlA^ ^""^^ ^^-ir ^^S. ^^i^ ><\S. Vila • Cos Gnal- ^^^^ 

^-2.5. ^^V7l(4-2)<^lAi ^^^^sfjl oj^o^ ^;^>» PI;^lol7l(4-3)* -i-*V<^ 

ll^V ^s^^S. ^^^7] ^tb ^^71(4-5)5^ Sindlcot):^ ^^^7] (4-4)o1lAi 5^4, 

^^t!: Vila • Sin Giia» ^^^l- cf^ ^-^-71 (4-2)«^l A-] ^>^J^>J1 o]^^ nf^ pi;^] 

<>1 71 (4-3)1- #^^>J1 ^^1- 11^> ^^^S. ^^^7] ^s^^ ^^7]U-9)s] 

Cos(llo)t)sq- §^7l(4-4)oflAi ^^>7l(4-6)oflAi ^^^^H ^1^^(3-4)^ 

^^-^S- ii^Vsq- 13^1- JlSS}-# ^S-Alofl >ll7ls:>^ 12^> ^-i^^B^ 

(^^^J- 5] 

^^#^(7-5)ofl'^i ^<a-J!l. ^El ^o.s. Vi3a Cos ei3a» 

21- ^0.5. ^>a:7i(5-2)«^i>H ^^^*>:a ^]^^ ^^}^ pi^ioi7](5-3)» -i-^M ^] ^s. 

# 13^> ^^^S. ^%^}7] ^JiJ-^ ^€-71(5-5)^ Sin(13(Dt)4 ^^7](5-4)o\]^^ ^tb 

^A^tb ^S. Vi3a - Sin ei3a# ^^Sl" ^^7](i5-2)<^>^^ ^^^*>J1 ^^l^* cf^- PI 

^lol7](5-3)» -i-5>ol o] 13^1- ^sl-^S. €^*>7l ^2)-^ ^^71(5-9)^ 

Cos(13cot)4 i^€- ^^^7l(5-4)oflAi 2]:* ^^>7l (5-6)<^l ^^^^H ^l^-¥-(3-3)S S.^ 



23-18 



20030064389 ^^ 'U^}- 2003/10/9 

6] 

^1 1 %H1 Sl<H^i, ^^^#71(7-5)^ ^ -^^-2.^ FET^ Va 7} ^J^£)JL 11^> IL 
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